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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an image form-
ing apparatus such as a copying machine, a printer, a
facsimile etc. that includes an intermediate transferring
body and that uses an intermediate transfer method.

2. Description of the Related Art

[0002] An intermediate transfer method is one of the
widely used conventional methods for color image for-
mation. In the intermediate transfer method, toner imag-
es of different colors that are formed on a plurality of
photosensitive drums are overlapped and transferred to
an intermediate transferring body, and then the toner im-
ages are collectively transferred to a transfer sheet. Be-
cause the photosensitive drums are serially provided op-
posite the transfer sheet or the intermediate transferring
body, the intermediate transfer method is also called a
tandem method. In the intermediate transfer method, an
electronic copying process is executed and includes for-
mation of electrostatic latent image, printing etc. pertain-
ing to yellow (Y), magenta (M), cyan (C), and black (B)
colors in each photosensitive drum, and the resulting
electrostatic latent images are transferred to a moving
intermediate transferring body.
[0003] Japanese Patent Laid-Open Publication No.
H8-152812 discloses a technology to prevent a slip be-
tween an intermediate transfer belt and a driving roller,
in which the driving roller is made of a material of m thick-
ness such as rubber or a rubber coating, to overcome
the aforementioned drawback. Japanese Patent Laid-
Open Publication No. H10-268656 discloses a technol-
ogy in which, an average friction coefficient pertaining to
the contact surfaces of the driving roller and the interme-
diate transfer belt is maintained between 0.1 and 0.45,
and a cleaning blade is disjunctively provided as a backup
to the driving roller until a primary transfer of the last toner
image is complete.
[0004] However, the aforementioned intermediate
transfer method has the following drawbacks. Image for-
mation by using the technology to overlap colors is ex-
tremely difficult. Especially occurrence of a slip between
the intermediate transfer belt and the driving roller during
a primary transfer results in a significant deviation in po-
sitions of each color, thereby resulting in a color drift.
[0005] In the technology disclosed in Japanese Patent
Laid-Open Publication No. H8-152812, the driving roller
made of a material of m thickness such as rubber or a
rubber coating is used to prevent the color drift, neces-
sitating a technology to include the rubber coating on a
metal shaft of the driving roller, thereby increasing the
cost.
[0006] An image forming apparatus disclosed in Jap-

anese Patent Laid-Open Publication No. H10-268656
uses a metal roller as the driving roller, and it is mentioned
that "Occurrence of a slip between a driving shaft and
the intermediate transfer belt is acceptable". In other
words, the technology emphasizes on avoiding the influ-
ence of shock during contact of the cleaning blade, but
does not consider preventing occurrence of a slip be-
tween the driving shaft and the intermediate transfer belt.
[0007] Moreover, when including sensors for detecting
patterns on the intermediate transfer belt, supporting the
intermediate transfer belt with two spindles restricts the
fixing positions of the sensors. In other words, a technol-
ogy is needed which prevents occurrence of a slip be-
tween the intermediate transfer belt and the driving roller
even if a cheap metal roller is used as the driving roller.
[0008] WO 03/003127 A1 relates to a color image form-
ing method and color image forming device. Described
is a color image forming device for forming a toner image
of a plurality of colors on a medium, for reducing the slip-
ping of an intermediate transfer element in driving, and
for lowering misregistration, the device comprising image
forming units for forming on at least one image carrier a
toner image of a plurality of colors, an intermediate trans-
fer element, a drive roller having an insulating layer on
the surface thereof and driving the intermediate transfer
element, a primary transfer means for applying a transfer
voltage to the intermediate transfer element driven by a
drive roller to subject the toner image to primary transfer
for each of the plurality colors, and a secondary transfer
means for secondary-transferring the toner image of the
plurality of colors on the intermediate transfer element
onto the medium. The drive roller drives the intermediate
transfer element by using an electrostatic attracting force
generated on the insulating layer by means of current
flowing through the element due to a primary transfer
voltage.
[0009] US 2003/0147677 A1 relates to a color image
forming apparatus to transfer color image using electro-
static force and pressure and a method of forming image
using the same. A wet color image forming apparatus to
transfer a color image using electrostatic force and pres-
sure and a method of forming an image with the wet color
image forming apparatus. The wet color image forming
apparatus includes photosensitive bodies, developing
units, a transfer belt, a paper transfer roller, and a multi-
function roller. The photosensitive bodies form latent
electrostatic images corresponding to image information
input from the outside. The transfer belt is driven and the
paper transfer roller is supported during the transfer of
the image to the paper by the multi-function roller. The
transfer belt includes a surface layer that contacts the
photosensitive bodies and the paper transfer roller, a first
cushion layer that contacts the multi-function roller, and
a second cushion layer between the surface layer and
the first cushion layer and has a lower hardness than the
first cushion layer.
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SUMMARY OF THE INVENTION

[0010] It is an object of the present invention to provide
an improved and useful image forming apparatus in
which the above-mentioned problems are eliminated.
[0011] In order to achieve the above-mentioned object,
there is provided an image forming apparatus according
to claim 1.
[0012] Advantageous embodiments are defined by the
dependent claims.
[0013] Advantageously, an image forming apparatus
includes a plurality of image bearing bodies; a secondary
transfer roller; an intermediate transfer belt made of a
resin film and supported by a plurality of rollers; a driving
roller that is one of the plurality of rollers, drives the in-
termediate transfer belt, and that also functions as an
opposing unit with respect to the secondary transfer roll-
er; where the driving roller is made of metal, and applies
a bias to at least secondary transfer units, at least at a
time of performing primary transfer to the image bearing
bodies.
[0014] The above and other objects, features, advan-
tages and technical and industrial significance of this in-
vention will be better understood by reading the following
detailed description of presently preferred embodiments
of the invention, when considered in connection with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

Fig. 1 is an outline of a conventional image forming
apparatus;
Fig. 2 is an outline of an intermediate transferring
body and a driving roller according to an embodiment
of the present invention;
Fig. 3 is another outline of the intermediate transfer-
ring body and the driving roller;
Fig. 4 is still another outline of the intermediate trans-
ferring body and the driving roller;
Fig. 5A and Fig. 5B are schematics pertaining to ap-
plication timing of a primary transfer bias and a sec-
ondary transfer bias;
Fig. 6 is a schematic of a relation between bias ap-
plied to the driving roller and a degree of slip with an
intermediate transfer belt;
Fig. 7 is a schematic of a relation between ten point
average roughness Rz pertaining to the driving roller
and the degree of slip allowance with the intermedi-
ate transfer belt;
Fig. 8 is a schematic of a relation between a belt
winding angle and the degree of slip allowance per-
taining to the intermediate transfer belt; and
Fig. 9 is a schematic of a relation between character
omission and color drift.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0016] Exemplary embodiments of the present inven-
tion are explained in detail below, with reference to the
accompanying drawings. Although specific names of
components are used to simplify comprehension of the
present invention, the present invention is not to be thus
limited.
[0017] Fig. 1 is a drawing of a conventional color image
forming apparatus that uses an intermediate transfer belt
as an intermediate transfer body. Cylindrical photosen-
sitive drums 1 rotate in the direction indicated by the ar-
row with a peripheral velocity of 150 millimeter per second
(mm/s). Roller shaped chargers 4, which serve as charg-
ing units, are pressed against the surface of the photo-
sensitive drums 1. The chargers 4 rotate along with the
photosensitive drums 1. The chargers 4 are uniformly
charged with a surface potential of -500V by a high volt-
age power supply (not shown) that applies an Alternate
Current (AC) and Direct Current (DC) bias. Exposing
units 5, which serve as latent image forming units, expose
image data to form electrostatic latent images on the pho-
tosensitive drums 1. A laser beam scanner or a Light
Emitting Diode (LED) that uses a laser diode carries out
the exposing process.
[0018] Photosensitive drum cleaning units 3 clean re-
sidual toner on the surface of the photosensitive drums
1. The photosensitive drum cleaning units 3 include
blades 2. A developing unit in the present embodiment
is of one component contact developing type, and in-
cludes a yellow developing unit 6, a cyan developing unit
7, a magenta developing unit 8, and a black developing
unit 9. The yellow developing unit 6, the cyan developing
unit 7, the magenta developing unit 8, and the black de-
veloping unit 9 use a predetermined developing bias that
is supplied by the high voltage power supply (not shown),
and convert the electrostatic latent images on the surface
of the photosensitive drums 1 into visual images such as
toner images.
[0019] The four photosensitive drums 1 are serially ar-
ranged. During formation of a full color image, the visual
images are formed in the sequence of a yellow visual
image, a cyan visual image, a magenta visual image, and
a black visual image. Each of the aforementioned visual
images are sequentially overlapped and transferred to
an intermediate transfer belt 10 to form the full color visual
image. A driving roller 21, primary transfer bias rollers 11
through 14, a secondary transfer opposing roller 19, and
a belt cleaning opposing roller 20 support the intermedi-
ate transfer belt 10. A driving motor (not shown) rotatably
drives the intermediate transfer belt 10 in the direction
indicated by the arrow. The primary transfer bias roller
14 is held by a primary transfer bias roller retaining unit
15, and is pressed in the direction of the photosensitive
drums 1 by a detachable cam 16.
[0020] In normal condition, the detachable cam 16
presses the primary transfer bias roller 14 in the direction
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of the photosensitive drums 1. The detachable cam 16
rotates only when the photosensitive drums 1 or the in-
termediate transfer belt 10 are detached, and separates
the primary transfer bias roller 14 from the photosensitive
drums 1. Polyurethane rubber of thickness between 0.3
millimeters (mm) and 1 mm is used as material for the
driving roller 21.
[0021] The primary transfer bias rollers 11 through 14
are explained later. A blade 23 of a belt cleaning unit 24
scrapes the residual toner from the intermediate transfer
belt 10, thereby cleaning the intermediate transfer belt
10. Each roller that supports the intermediate transfer
belt 10 is supported on both the sides of the intermediate
transfer belt 10 by intermediate transfer belt unit side
plates (not shown) .
[0022] Material for the intermediate transfer belt 10 can
be manufactured by dispersing conductive material such
as carbon black on PolyVinylidine DiFluoride (PVDF),
Ethylene TetraFluoroEthylene (ETFE), Polyimide (PI),
Polycarbonate (PC), Thermo Plastic Elastomer (TPE)
etc. to form an endless belt in the form of a resin film.
The intermediate transfer belt 10 used in the present em-
bodiment is a single layer belt formed by treating PC with
carbon black, and has a thickness of 140 mm.
[0023] In a resistance measurement method pertain-
ing to the intermediate transfer belt 10, a probe (having
inner electrode diameter of 50 mm, ring electrode diam-
eter of 60 mm, and conforming to the JIS-K6911 stand-
ard) is connected to a digital high resistance micro am-
meter (model R8340A manufactured by Advantest), and
a voltage of 1000V (surface resistivity of 500V) is applied
to both the surfaces of the intermediate transfer belt 10
to measure the resistance by discharging for 5 seconds
and charging for 10 seconds. The environment during
measurement of the resistance is fixed at a temperature
of 22°C and a Relative Humidity (RH) of 55percent. A
volume resistivity between 108 ohm-centimeter (Ωcm)
and 1012Ωcm, and a surface resistivity between 109 ohm
(Ω) and 1012Ω per square pertaining to the intermediate
transfer belt 10 is desirable.
[0024] If the volume resistivity and the surface resis-
tivity of the intermediate transfer belt 10 exceed the afore-
mentioned range, then for charging the intermediate
transfer belt 10, potential levels that are set need to be
successively increased in the image forming sequence,
thereby making it difficult to supply power to a primary
transfer unit using a single electrical power source. This
is because charge potential on the surface of the inter-
mediate transfer belt 10 increases due to occurrence of
discharge during a transfer process or a transfer sheet
separation process, and self discharging becomes diffi-
cult, thereby necessitating inclusion of a neutralizing unit
for the intermediate transfer belt 10. If the volume resis-
tivity and the surface resistivity of the intermediate trans-
fer belt 10 fall below the aforementioned range, although
acceleration of potential decay enhances neutralization
due to self discharging, during transfer the current flows
in the direction of the surface, thereby resulting in occur-

rence of spattering of toner. Thus, the volume resistivity
and the surface resistivity of the intermediate transfer
belt 10 according to the present embodiment must be
within the aforementioned range.
[0025] A secondary transfer bias roller 22 is also in-
cluded. The secondary transfer bias roller 22 is manu-
factured by plating a metal shaft made of SUS etc. with
a urethane elastomer having a resistance between 106

and 1010Ω that is controlled by a conductive material. If
the resistance of the secondary transfer bias roller 22
exceeds the aforementioned range, flow of the current
is hampered, and higher potential needs to be applied to
get the necessary transferability, thereby increasing the
power cost.
[0026] The necessity to apply higher potential causes
discharging in the gap around transfer unit nip, thereby
resulting in occurrence of white spots on a halftone im-
age. Such a phenomenon is especially observed in an
environment having low temperature and low humidity
(for example, a temperature of 10°C and a Relative Hu-
midity (RH) of 15 percent).
[0027] If the resistance of the secondary transfer bias
roller 22 falls below the aforementioned range, a multi-
colored image portion (for example, an image formed by
overlapping of three colors) and monochromatic image
portions that exist in the same image become mutually
incompatible. Because the resistance of the secondary
transfer bias roller 22 is low, although flow of the current
is sufficient to transfer the monochromatic image portions
at comparatively low potential, a higher potential is nec-
essary for transferring the multicolored image portion
than the potential that is optimum for the monochromatic
image portions. Setting the potential at a level that ena-
bles transfer of the multicolored image portion results in
excess of transfer current in the monochromatic image
portions, thereby reducing the transfer efficiency.
[0028] To measure the resistance of the secondary
transfer bias roller 22, the secondary transfer bias roller
22 is positioned on a conductive metallic plate, weights
of 4.0N (a total of 9.8N at both the ends) are suspended
from each end of a shaft, a potential of 1000V is applied
between the shaft and the metal plate, and the resistance
is measured from the resulting current. The resistance
pertaining to the secondary transfer bias roller 22 is also
measured by fixing the environment to a temperature of
22°C and an RH of 55 percent. In the present embodi-
ment, the resistance of the secondary transfer bias roller
22 is controlled such that the resistance, when measured
by the aforementioned method, is 7.8LogΩ.
[0029] A structure of the primary transfer bias rollers
11 through 14 is similar to the structure of the secondary
transfer bias roller 22. Because the primary transfer bias
rollers 11 through 14 touch the photosensitive drums 1
via the intermediate transfer belt 10, an appropriate elas-
tic layer needs to be included in the primary transfer bias
rollers 11 through 14 to secure a primary transfer nip.
Although the range of resistance pertaining to an inter-
mediate transfer belt layer is not as severe as the range
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of resistance pertaining to the secondary transfer bias
roller 22, in the present embodiment, the resistance of
the primary transfer bias rollers 11 through 14 is control-
led such that the resistance, when measured using the
aforementioned method, is 7.0LogΩ.
[0030] A pickup roller 28, a paper feed roller 27, and a
resist roller 26 feed transfer sheets 29 at a time when the
apical portion of the toner image on the surface of the
intermediate transfer belt 10 reaches a secondary trans-
fer position. A toner image on the intermediate transfer
belt 10 is transferred to the transfer sheets 29 by a pre-
determined transfer bias that is applied by a high voltage
power supply 100. The transfer sheets 29 are separated
from the intermediate transfer belt 10 due to curvature
pertaining to the secondary transfer opposing roller 19
and a predetermined separation bias that is applied by
a separating unit 30. A fixing unit 25 fixes the toner image
that is transferred to the transfer sheets 29 and the trans-
fer sheets 29 are ejected.
[0031] Four modes are included in the present embod-
iment. A monochromatic image pertaining to any one of
yellow, magenta, cyan, and black colors is formed in a
monochromatic mode. Overlapping of images pertaining
to any two of yellow, magenta, cyan, and black colors
forms a dichromatic image in a dichromatic mode. Over-
lapping of images pertaining to any three of yellow, ma-
genta, cyan, and black colors forms a trichromatic image
in a trichromatic mode. Overlapping of images pertaining
to all the four of the aforementioned colors forms an im-
age in a full color mode. The aforementioned four modes
can be specified using an operating unit.
[0032] In the present embodiment, a process speed
during fixing can be modified according to the type of the
transfer sheets 29. To be specific, when using transfer
sheets having a ream weight of more than 110 kilograms
(kg), the process speed is reduced to half the normal
process speed, and the time required for the transfer
sheets to pass a fixing nip that is formed due to a fixing
roller is double the time required during the normal proc-
ess speed, thereby securing fixability of the toner image.
[0033] Components that differ from the aforemen-
tioned image forming apparatus are explained next with
reference to Fig. 2 through Fig. 4. Fig. 2 is a schematic
of an intermediate transferring body and a driving roller
pertaining to an embodiment according to claim 1. An
image forming unit includes four photosensitive drums
201 through 204. A driving roller 211, a supporting roller
212, and a tension roller 213 support an intermediate
transfer belt 200. The driving roller 211 also functions as
an opposing roller pertaining to a secondary transfer roll-
er 210.
[0034] An SUS metal roller having a ten point average
roughness Rz between 0.03mm and 0.1mm is used as
the driving roller 211. Due to this, a predetermined po-
tential is applied in the direction of motion of the interme-
diate transfer belt 200 from a primary transfer roller 208
to a primary transfer roller 205, thereby overlapping im-
ages of each of the aforementioned four colors on the

intermediate transfer belt 200. By applying predeter-
mined potential, the image pertaining to the last color is
overlapped to form a color image. By applying predeter-
mined potential to the secondary transfer roller 210, the
color image thus formed is transferred to sheets 214 that
serve as transfer sheets. Next, the color image is fixed
by a fixing unit (not shown) and ejected. A cleaner blade
unit 215 collects the residual toner that cannot be trans-
ferred by the secondary transfer roller 210 and that is
remaining on the intermediate transfer belt 200.
[0035] In other words, if metal is used as a material for
the driving roller 211, expansion due to heat is less as
compared to a driving roller made of rubber or a coating,
and there is less variation in the surface speed of the
driving roller due to temperature, besides being cost ef-
fective. However, allowance for sliding (slip) between the
driving roller 211 and the intermediate transfer belt 200
is less due to weaker grip of the metal roller.
[0036] To overcome this drawback, in the embodiment
shown in Fig. 2, the metal roller, which is used as the
driving roller 211, also serves as a secondary transfer
opposing roller that necessitates application of a bias.
By applying a bias to secondary transfer units, the driving
roller 211 is also electrostatically adsorbed, thereby en-
hancing the allowance for slip. Thus, during a primary
transfer that is mainly responsible for color drift, by ap-
plying at least a bias pertaining to the secondary transfer
units enables to stably use the metal roller as the driving
roller 211, thereby enabling to provide an image forming
apparatus that is cost effective and that reduces the color
drift.
[0037] Fig. 3 is a schematic of the intermediate trans-
ferring body and the driving roller pertaining to an em-
bodiment according to claim 2. As shown in Fig. 3, posi-
tioning of the driving roller 211 on the anterior side of the
photosensitive drums 201 through 204 is the salient fea-
ture of the embodiment. Positioning the driving roller 211
on the anterior side of the photosensitive drums 201
through 204 enables to secure a distance between the
photosensitive drum 201 that is positioned on the ex-
treme posterior side and the secondary transfer roller
210, thereby enabling to include sensors without increas-
ing the size of the image forming apparatus. The sensors
read a pattern on the intermediate transfer belt 200. Thus,
an image forming apparatus can be provided that is cost
effective, reduces the color drift, and enables a greater
allowance for positioning of sensors on the intermediate
transfer belt.
[0038] Fig. 4 is a schematic of the intermediate trans-
ferring body and the driving roller pertaining to an em-
bodiment according to claim 3. As shown in Fig. 4, the
driving roller 211 and the tension roller 213 support the
intermediate transfer belt 200, and a winding angle of the
intermediate transfer belt 200 towards the driving roller
211 and the tension roller 213 is equal to or more than
170°.
[0039] Supporting the intermediate transfer belt 200
by using the spindles of the driving roller 211 and the
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tension roller 213 enables to restrict to a minimum, the
number of rollers that support the intermediate transfer
belt 200. Further, ensuring that the winding angle towards
the driving roller 211 and the intermediate transfer belt
200 is equal to or more than 170° enables to reduce the
slip between the driving roller 211 and the intermediate
transfer belt 200 even if the metal roller is used.
[0040] Fig. 5A and Fig. 5B are schematics pertaining
to application timing of a primary transfer bias and a sec-
ondary transfer bias. As shown in Fig. 5, the secondary
transfer bias is always applied during application of the
primary transfer bias, thereby enabling to reduce the
color drift in the primary transfer units due to a slip be-
tween the driving roller 211 and the intermediate transfer
belt 200.
[0041] Fig. 6 is a schematic of relation between bias
applied to the driving roller 211 and a degree of slip with
the intermediate transfer belt 200. As shown in Fig. 6,
increasing the applied bias pertaining to the driving roller
211 enhances the degree of slip allowance.
[0042] Fig. 7 is a schematic of a relation between ten
point average roughness Rz pertaining to the driving roll-
er 211 and the degree of slip allowance with the interme-
diate transfer belt 200 when a metal roller is used as the
driving roller 211. As shown in Fig. 7, ten point average
roughness Rz pertaining to the metal roller that is used
as the driving roller 211 is greater than 0.03 and less than
0.1. By setting the ten point average roughness Rz within
the aforementioned range enables to enhance the co-
herence pertaining to the metal roller and the intermedi-
ate transfer belt 200, thereby enabling to effectively curb
the slip between the intermediate transfer belt 200 and
the driving roller 211 even if the metal roller is used as
the driving roller 211.
[0043] Fig. 8 is a schematic of a relation between a
belt winding angle and the degree of slip allowance per-
taining to the intermediate transfer belt 200 when the
metal roller having ten point average roughness Rz less
than 0.1 mm is used as the driving roller 211. As shown
in Fig. 8, the degree of belt slip is minimum in the portion
in which the belt winding angle is equal to or more than
170°.
[0044] Fig. 9 is a schematic of a relation between char-
acter omission and color drift. As shown in Fig. 9, the
amount of character omission and the color drift is the
least in the portion in which a speed ratio pertaining to
the photosensitive drums 201 through 204 and the inter-
mediate transfer belt 200 (represented by a speed of the
intermediate transfer belt 200 divided by a surface speed
of the photosensitive drums 201 through 204) is equal to
or more than 0.992 and less than 0.997. The photosen-
sitive drums 201 through 204 rotate with a greater speed
than the speed of the intermediate transfer belt 200,
thereby enabling to provide an image forming apparatus
that reduces the number of defective images having char-
acter omissions.
[0045] According to the present invention, an image
forming apparatus can be provided that is cost effective,

reduces the color drift, and enables a greater allowance
for positioning of sensors on an intermediate transfer belt.
[0046] Moreover, a slip between a driving roller and
the intermediate transfer belt can be reduced even if a
metal roller is used, thereby further controlling cost.
[0047] Moreover, the number of defective images with
character omissions reduces.
[0048] Although the invention has been described with
respect to a specific embodiment for a complete and clear
disclosure, the appended claims are not to be thus limited
but are to be construed as embodying all modifications
and alternative constructions that may occur to one
skilled in the art that fairly fall within the scope of the
appended claims

Claims

1. An image forming apparatus, comprising:

a plurality of image bearing bodies (201, 202,
203, 204) ;
a secondary transfer roller (210);
an intermediate transfer belt (200) made of a
resin film and supported by a plurality of rollers
(211, 212, 213);
a driving roller (211) that is one of the plurality
of rollers (211, 212, 213), arranged to drive the
intermediate transfer belt (200), and that also
functions as an opposing unit with respect to the
secondary transfer roller (210); wherein
the driving roller (211) is made of metal, and is
arranged to apply a bias to the secondary trans-
fer roller (210) at least at a time of performing
primary transfer to the image bearing bodies
(201, 202, 203, 204), characterized in that
a ten point average roughness Rz for the driving
roller (211) is more than 0.03mm and less than
0.1mm.

2. The image forming apparatus according to claim 1,
further comprising:

a tension roller (213) that is arranged to apply
tension to the intermediate transfer belt (200)
during the use of the image forming apparatus,
wherein
the intermediate transfer belt (200) is supported
by and arranged to rotate around the driving roll-
er (211) and the tension roller (213), and
a winding angle of the intermediate transfer belt
(200) towards the driving roller (211) and the
tension roller (213) is equal to or more than 170°.

3. The image forming apparatus according to claim 1
or 2, wherein
speed of rotation of the image bearing bodies (201,
202, 203, 204) is more than that of the intermediate
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transfer belt (200).

4. The image forming apparatus according to any one
of claims 1 to 3, wherein during the use of the image
forming apparatus
a speed ratio of the image bearing bodies (201, 202,
203, 204) and the intermediate transfer belt (200)
represented by a speed of the intermediate transfer
belt (200) divided by a surface speed of the image
bearing bodies (201, 202, 203, 204) is equal to or
more than 0.992 and less than 0.997.

Patentansprüche

1. Bilderzeugungsapparat, aufweisend:

eine Mehrzahl von Bildtragkörpern (201, 202,
203, 204);
eine sekundäre Übertragungsrolle bzw. Über-
tragungswalze (210);
ein Zwischenübertragungsband (200), das aus
einem Harz- bzw. Kunstharzfilm bzw.
einer Harz- bzw. Kunstharzfolie hergestellt ist
und durch eine Mehrzahl von Rollen bzw. Wal-
zen (211, 212, 213) gelagert bzw. getragen wird;
eine Antriebsrolle bzw. Antriebswalze (211), die
eine von der Mehrzahl von Rollen bzw. Walzen
(211, 212, 213) ist, und zwar angeordnet bzw.
eingerichtet, um das Zwischenübertragungs-
band (200) anzutreiben, und die auch als eine
gegenüberliegende Einheit in Bezug auf die se-
kundäre Übertragungsrolle bzw. Übertragungs-
walze (210) funktioniert; wobei
die Antriebsrolle bzw. Antriebswalze (211) aus
Metall hergestellt ist, und angeordnet bzw. ein-
gerichtet ist, um eine Vorspannung auf die se-
kundäre Übertragungsrolle bzw. Übertragungs-
walze (210) anzuwenden bzw. anzulegen, und
zwar wenigstens zu einer Zeit des Ausführens
von primärer Übertragung auf die Bildtragkörper
(201, 202, 203, 204), dadurch gekennzeich-
net, dass
eine durchschnittliche bzw. mittlere Zehnpunkt-
rauigkeit Rz für die Antriebsrolle bzw.
Antriebswalze (211) größer als 0,03 mm und
kleiner als 0,1 mm ist.

2. Bilderzeugungsapparat gemäß Anspruch 1, ferner
aufweisend:

eine Spannrolle bzw. Spannwalze (213), die an-
geordnet bzw. eingerichtet ist, um Spannung auf
das Zwischenübertragungsband (200) anzu-
wenden, und zwar während der Verwendung
von dem Bilderzeugungsapparat, wobei
das Zwischenübertragungsband (200) durch
die Antriebsrolle bzw. Antriebswalze (211) und

die Spannrolle bzw. Spannwalze (213) gelagert
bzw. getragen wird und angeordnet bzw. einge-
richtet ist, um sich um die Antriebsrolle bzw. An-
triebswalze (211) und die Spannrolle bzw.
Spannwalze (213) zu drehen, und
wobei ein Wickelwinkel von dem Zwischenüber-
tragungsband (200) in Richtung der Antriebsrol-
le bzw. Antriebswalze (211) und der Spannrolle
bzw. Spannwalze (213) gleich oder größer als
170° ist.

3. Bilderzeugungsapparat gemäß Anspruch 1 oder 2,
wobei
die Drehzahl bzw. Umdrehungsgeschwindigkeit von
den Bildtragkörpern (201, 202, 203, 204) größer als
die von dem Zwischenübertragungsband (200) ist.

4. Bilderzeugungsapparat gemäß irgendeinem der An-
sprüche 1 bis 3, wobei während der Verwendung
von dem Bilderzeugungsapparat ein Drehzahlver-
hältnis bzw. Geschwindigkeitsverhältnis von den
Bildtragkörpern (201, 202, 203, 204) und dem Zwi-
schenübertragungsband (200), das durch eine Ge-
schwindigkeit von dem Zwischenübertragungsband
(200) dividiert durch eine Oberflächengeschwindig-
keit von den Bildtragkörpern (201, 202, 203, 204)
repräsentiert wird, gleich oder größer als 0,992 und
kleiner als 0,997 ist.

Revendications

1. Appareil de formation d’image comprenant :

une pluralité de corps de support d’image (201,
202, 203, 204) ;
un rouleau de transfert secondaire (210) ;
une courroie de transfert intermédiaire (200)
réalisée avec un film de résine et supportée par
une pluralité de rouleaux (211, 212, 213) ;
un rouleau d’entraînement (211) qui est l’un de
la pluralité de rouleaux (211, 212, 213) agencé
pour entraîner la courroie de transfert intermé-
diaire (200), et qui fonctionne également comme
une unité opposée par rapport au rouleau de
transfert secondaire (210) ; dans lequel
le rouleau d’entraînement (211) est réalisé à
partir de métal, et est agencé pour appliquer une
sollicitation sur le rouleau de transfert secondai-
re (210), au moins au moment de réaliser le
transfert principal aux corps de support d’image
(201, 202, 203, 204), caractérisé en ce que
une rugosité moyenne en dix points Rz pour le
rouleau d’entraînement (211) est supérieure à
0,03 mm et inférieure à 0,1 mm.

2. Appareil de formation d’image selon la revendication
1, comprenant en outre :
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un rouleau de tension (213) qui est agencé pour
appliquer une tension sur la courroie de transfert
intermédiaire (200) pendant l’utilisation de l’ap-
pareil de formation d’image, dans lequel
la courroie de transfert intermédiaire (200) est
supportée par et agencée pour tourner autour
du rouleau d’entraînement (211) et du rouleau
de tension (213), et
un angle d’enroulement de la courroie de trans-
fert intermédiaire (200) vers le rouleau d’entraî-
nement (211) et le rouleau de tension (213) est
égal à ou supérieur à 170°.

3. Appareil de formation d’image selon la revendication
1 ou 2, dans lequel
la vitesse de rotation des corps de support d’image
(201, 202, 203, 204) est supérieure à celle de la cour-
roie de transfert intermédiaire (200).

4. Appareil de formation d’image selon l’une quelcon-
que des revendications 1 à 3, dans lequel pendant
l’utilisation de l’appareil de formation d’image
un rapport de vitesse des corps de support d’image
(201, 202, 203, 204) et de la courroie de transfert
intermédiaire (200) représenté par une vitesse de la
courroie de transfert intermédiaire (200) divisée par
une vitesse superficielle des corps de support d’ima-
ge (201, 202, 203, 204) est égal ou supérieur à 0,992
et inférieur à 0,997.

13 14 



EP 1 703 337 B1

9



EP 1 703 337 B1

10



EP 1 703 337 B1

11



EP 1 703 337 B1

12



EP 1 703 337 B1

13



EP 1 703 337 B1

14

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP H8152812 B [0003] [0005]
• JP H10268656 B [0003] [0006]

• WO 03003127 A1 [0008]
• US 20030147677 A1 [0009]


	bibliography
	description
	claims
	drawings
	cited references

